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(54) A method and apparatus for transforming an image into an electronic signal 



(57) A reflective surface (1 20, 202, 302) is provided 
behind a document (100, 208, 308) to be scanned on 
an optical image scanner, copier, facsimile machine or 
similar device. Preferably, the reflective surface (120, 
202, 302) has a reflectance less than 90% with a pre- 
ferred reflectance range of 60% to 75%. this reflective 
surface (120, 202, 302) is substantially integral with the 
scanner, copier or facsimile lid (200, 300) surface and 
substantially reduces image bleed-through while result- 
ing in an acceptable level of color shift and an accepta- 
ble loss of dynamic range relative to a white surface. In 
a second embodiment, the reflective surface (120, 202, 
302) is interchangeable by thp end user in order to op- 
timize the reflectance of the reflective surface (1 20, 202, 
302) for any given document (100, 208, 308) to be 
scanned, copied, or faxed. 
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Description 

[0001] This invention relates generally to scanners, 
copiers, facsimile machines and other devices used for 
transforming an optical image of a document into a elec- 5 
tronic signal and for example to a reflective surface used 
behind a document to be imaged. 
[0002] Electronic document scanners, copiers, and 
facsimile machines transform an optical image of a doc- 
ument into an electric signal suitable for storing, display- 
ing, printing or electronic transmission. Documents to 
be scanned may generally be classified as either trans- 
parent or opaque. For opaque documents, light is re- 
flected off an image on the surface of the document onto 
a photosensitive transducer, typically a photoconductive 
drum or an array of photosensitive sensor elements. 
However, documents are rarely completely opaque. In 
a typical device, some light passes through the docu- 
ment to a secondary reflective surface, for example a 
lid or automatic document feeder. Some light then re- 
flects off the secondary reflective surface and passes 
back through the document a second time. The light that 
passes through the document twice may also be detect- 
ed by the photosensitive transducer. If the document 
has an image on both sides, the image adjacent to the 
secondary reflective surface may be partially imaged 
onto the photosensitive transducer. For example, when 
copying double sided documents, sometimes an image 
on the back of the document partially appears in the re- 
sulting copy. This undesirable result is often called 
"bleed-through." There is a need for reduction of bleed- 
through in copiers, scanners, facsimile machines and 
similar devices. 

[0003] The present invention seeks to provide an im- 
proved image. 

[0004] According to an aspect of the present inven- 
tion, there is provided a device for electronically trans- 
forming an image into an electronic signal as specified 
in claim 1 . 

[0005] According to another aspect of the present in- 
vention, there is provided an image processing device 
as specified in claim 4. 

[0006] According to another aspect of the present in- 
vention there is provided an image processing device 
as specified in claim 6. 

[0007] The preferred embodiment provides a docu- 
ment lid and secondary reflective surface which can 
minimize bleed-through and affects other image param- 
eters of interest, such as brightness, contrast and color 
shift. The document lid and secondary reflective sur- 
face, which is the scanning or copying background, is 
dynamically variable and controlled to be either all white, 
all black, grey or some other color. The scanning or cop- 
ying background can also be varied in different regions, 
such that the different regions can simultaneously be 
white, black, grey or some other color. The scanning or 
copying background may be directly controlled by the 
user or by a preview scan and software or firmware that 



adjusts the background to minimize the effects of bleed- 
through during the scanning/copying process. 
[0008] An embodiment of the present invention is de- 
scribed below, by way of example only, with reference 
to the accompanying drawings, in which: 

Figure 1 illustrates a cross section of an embodi- 
ment of an imaging device cover including a sec- 
ondary reflective surface; 

Figure 2 shows a flow chart of a first embodiment 
of the processing method; and 
Figure 3 shows a flow chart of a second embodi- 
ment of the processing method. 

[0009] Figure 1 shows a document 100, laying face 
down on a transparent platen 1 02, with a lid or automatic 
document feeder 104 over the document 100. The doc- 
ument 100 has an image on a front face 110, and per- 
haps a second image on a back face 120. The lid or 
automatic document feeder 104 provides a dynamically 
variable background secondary reflective surface 114. 
A lamp 1 06 provides light rays 1 08. Most of the light rays 
108 reflect off the front face 110 of the document 100, 
generating front reflected light rays 112. However, some 
of the light rays 108 pass through the document 100, 
reflect off of the dynamically variable background sec- 
ondary reflective surface 114, passing through the sec- 
ond image on the back face 120 of the document, and 
back through the document 100, generating secondary 
reflected light rays 116. Both light rays 112 and 116 are 
received and transformed by a photosensitive transduc- 
er 118. Transducer 118 may be a photosensitive drum 
or an array of photosensitive elements or a single light 
beam may be scanned and reflected onto a single sen- 
sor. 

[0010] Figure 1 is simplified in that scanning devices 
typically include lenses, mirrors and other optical com- 
ponents not relevant to the invention. It should be noted 
that Figure 1 may represent a copier, facsimile or scan- 
ner. In the interest of simplicity, a scanner wiil be de- 
scribed. However, the system also applies to copiers 
and facsimiles, to flat bed/stationary document ma- 
chines or automatic document feeding machines. 
[0011] The secondary reflective light rays 116 are of 
particular concern when scanning or copying color im- 
ages, where accurate (as perceived by the human visual 
system) color reproduction is needed. For example, if 
the secondary reflective surface 1 1 4 were white, bleed- 
through would be evident with some pages that are 
printed on both sides, such as pages from magazines, 
which are often thin paper printed on both sides. If the 
secondary reflective surface 114 were black or non-re- 
flective, this would eliminate the secondary reflected 
light rays and resulting bleed-through problem. Howev- 
er, a black background tends to darken the entire scan 
bed resulting in undesirable skin tones in photographs 
and dark overtones in white paper. 
[0012] A black surface may create other undesirable 
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effects as follows. First, consider dynamic range (or con- 
trast) of an image, which is the difference in reflectance 
between the darkest part of the image (sometimes 
called shadow) and the lightest part of the image (some- 
times called highlight). Document 100 is typically paper. 5 
If light is permitted to reflect back through the light areas 
of an image, the light areas appear to be whiter, increas- 
ing the effective dynamic range. For an extreme exam- 
ple, consider an image on thin tissue paper. When 
viewed on a white background, the light areas of the im- 
age will appear white. When viewed on a black back- 
ground, the light areas will shift toward gray, reducing 
the dynamic range of the image. 
[001 3] Second, a black background can cause a color 
shift. White paper typically acts as an optical filter, sup- 
pressing short wavelengths and passing long wave- 
lengths. That is, white paper typically has a higher trans- 
mission for red and green wavelengths than for blue 
wavelengths. Again, using the extreme example of an 
image on thin tissue paper, when viewed on a white 
background, reds and greens appear relatively saturat- 
ed and bright. When viewed on a black background, 
reds and greens appear less saturated. Subjectively, 
red tends to appear relatively dull or brick colored. 
Therefore, for both dynamic range and color shift rea- 
sons, a completely non -reflective surface 1 1 4 is not pre- 
ferred. 

[0014] Another option for a secondary reflective sur- 
face 114 is to use grey, which reduces the bleed-through 
problem without darkening the scan bed as much as 
black. However, the contrast of the scan bed is reduced, 
which may make it more difficult to automatically detect 
the presence of a document on the scan bed. 
[001 5] The Applicant has discovered that the optimal 
secondary reflective surface is dependent upon the spe- 
cific item being scanned, copied or faxed. It would be 
optimal for software or firmware to adjust the back- 
ground automatically based upon the item to be 
scanned, copied or faxed. Alternatively, the end user 
could change the color of the secondary reflective sur- 
face based on the document to be scanned, copied or 
faxed. 

[0016] This may be accomplished in the preferred em- 
bodiment, in which the secondary reflective surface 114 
has a dynamically variable reflectance, which may be 
controlled by the end user or operator of the scanner, 
copier of facsimile using buttons or some other form of 
input to indicate that a white, black, grey or color sec- 
ondary reflective surface is to be used during the scan. 
Alternatively, software that determines the best color for 
the secondary reflective surface dependent on the item 
being scanned, copied or faxed may be included in the 
software or firmware that controls the copier, scanner or 
facsimile. The dynamically variable secondary reflective 
surface 114 may be an LCD screen, similar to the dis- 
plays used in notebook computers The LCD screen may 
be placed over the document to be scanned in the same 
manner that a lid is placed over a document to be 



scanned. 

[0017] There could be hardware controls for the end 
user or operator to change the screen color and also 
software controls. Software or firmware may be used to 
automatically search for bleed-through and color shift 
after a preview scan. The software or firmware could 
then change the screen color if necessary to reduce 
bleed-through, adjust the total dynamic range, or color 
shift problems after the preview scan is analyzed. The 
software could then initiate the actual scan of the docu- 
ment or perform another preview scan and readjust the 
screen color as necessary until the bleed-through, total 
dynamic range and color shift are within predetermined 
limits. The software may also adjust different portions of 
the dynamic background, so that different portions of the 
dynamic background or secondary reflective surface 
114 are darkened or lightened where appropriate, such 
as when a magazine page with both text and photo- 
graphs is being scanned. 

[0018] Since the secondary reflective surface 114 is 
dynamically variable, it can be controlled to be all white, 
all black, all grey, or some other color. It can also have 
different regions that may be of different colors. That 
way, if there are variable items on the scanner, part of 
the secondary reflective surface 114 may be dark be- 
hind an item with bleed-through, and lighter behind a 
photograph with skin tones having color shift issues. If 
all items require bleed-through adjustment, the entire 
secondary reflective surface 114 may be black. If all 
items on a document are merely text on white paper, the 
background may be adjusted to white. Scanner software 
or firmware may automatically control the secondary re- 
flective surface 114 by means of detection algorithms. 
The secondary reflective surface 114 could be manually 
controlled by an end user or operator for the appropriate 
background. 

[0019] Alternatively, the secondary reflective surface 
114 may be controlled by a combination of manual con- 
trol and automatic software. For example, the end user 
may simply select a background for simple situations 
such as all text on white paper, OCR, photographs, or 
slides. And in the alternative, the end user may select a 
background and then select automatic adjustment, 
wherein the software may perform a preview scan with 
the initial background selected by the user and then 
make finer adjustments to the back ground in order to 
minimize bleed-through and color shift. 
[0020] Figure 2 shows a flow chart in which an initial 
or preview scan is performed with a predetermined 
background color at 202. Software determines the 
bleed-through and color shift at 204. If the bleed-through 
and color shift were within predetermined limits, a final 
scan is performed 208. If the bleed-through or color shift 
was greater than the predetermined limits, the internal 
software changes the contrast or color of the secondary 
reflective surface 1 1 4 at 206 and then performs the final 
scan 208. 

[0021] Figure 3 shows a flow chart of a second em- 
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bodiment in which an initial or preview scan is performed 
with a predetermined background color 302. Internal 
software determines the bleed-through and color shift 
304. If the bleed-through and color shift were within pre- 
determined limits, a final scan is performed 308. If the 
bleed-through or color shift was greater than the prede- 
termined limits, the software or firmware changes the 
contrast or color of the secondary reflective surface 1 1 4. 
Then another preview scan is performed with the back- 
ground at the newly adjusted color. The bleed-through 
and color shift are then recalculated 304 and if they are 
within predetermined limits, a final scan is performed 
308. If the bleed-through and color shift are still not with- 
in predetermined limits, the secondary reflective surface 
114 is adjusted again and another preview scan is per- 
formed. This loop is continued until the bleed-through 
and color shift are within the predetermined limits, at 
which time the final scan will be performed. 
[0022] The foregoing description has been presented 
for purposes of illustration and description. For example, 
rather than being aflat bed scanner with the background 
secondary reflective surface 114 being an LCD screen 
the system could be incorporated into an automatic doc- 
ument feed scanner with the background secondary re- 
flective surface 114 being a single line of LCDs. Also, < 
rather than using an LCD screen as the dynamically var- 
iable secondary reflective surface 114, technology such 
as that used inside of windows to permit the window to 
be alternated between permitting light through and 
opaque with the flip of a switch may alternatively be 
used. 

[0023] The disclosures in United States patent appli- 
cation no. 09/127,654, from which this application 
claims priority, and in the abstract accompanying this 
application are incorporated herein by reference. 



Claims 

1 . A device for electronically transforming an image in- 
to an electronic signal, the image located at a first 
surface, the device comprising: 



2. The device of claim 1, the reflective surface (114) 
having a reflectance less than 75 %. 

3. The device of claim 2, the reflective surface (114) 
5 having a reflectance greater than 60% . 

4. An image processing device for transforming an im- 
age into an electronic signal, said image processing 
device comprising: 

10 

a surface (204) for supporting an original (208); 

a lid (200) for covering a rear side of the original 
(208) supported on the surface of said support- 
15 ing surface (204), said lid (200) including a light 

reflecting surface (202), opposed to the sup- 
porting surface (204), said reflecting surface 
(202) being of the same material and integral 
with said lid (200); 

20 

a light source for illuminating an original (208) 
supported on the support surface (204); 

a photodetector for producing an electric signal 
25 in response to light reflected by the original 

(208); and 

means for processing said electric signal pro- 
duced by said photodetector. 

30 

5. The image processing device according to claim 4, 
wherein said reflective surface (202) has a reflect- 
ance not less than 60% and not more than 75% 

35 6. An image processing device for transforming an im- 
age into an electronic signal, said image processing 
device comprising: 

a surface (304) for supporting an original doc- 
40 ument (308); 

a lid (300) for covering a rear side of the original 
document (308) supported on the surface (304) 
of said supporting member, said lid (300) in- 
cluding a light reflecting surface 302) opposed 
to the supporting surface (304), said reflecting 
surface (302) being of the same material as 
said lid (300), said light reflecting surface (302) 
being capable of being easily removed and re- 
placed by a user of said image processing de- 
vice, such that said user is able to interchange 
reflecting surfaces (302) of varying reflectance 
in said lid (300), so that the reflecting surface 
(302) may be changed to optimize the reflect- 
ance of the reflecting surface (302) for any orig- 
inal document (308) to be processed by said 
image processing device; 



an area operable to receive a document (100, 
208, 308), the document (100, 208, 302) includ- 45 
ing a first image (110) on a first side and a sec- 
ond image (120) on a second side, the first im- 
age (110) located at the first surface; 

a reflective surface (114) adjacent the second 50 
side of the document (100, 208, 308) ; and 

the reflective surface (114) having a reflectance 
less than 90%, thereby reducing any electronic 
transformation of the second image (120) by 55 
the device when transforming the first image 
(110). 
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a light source for illuminating the original docu- 
ment (308) supported on the support surface 
(304); 

photodetector tor producing an electric signal 5 
in response to light reflected by the original doc- 
ument (308); and 

means for processing said electric signal pro- 
duced by said photodetector. io 

7. The image processing device according to claim 6, 
wherein said reflecting surface (302) and said lid 
(300) are made of plastics material. 

15 

8. The image processing device according to claim 7, 
wherein said reflecting surface (302) is capable of 
being snapped into said lid (300). 

9. The image processing device according to claim 7, 20 
wherein said reflecting surface (302) is capable of 
being slid into and out of said lid (300). 
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(54) A method and apparatus for transforming an image into an electronic signal 



(57) A reflective surface (120, 202, 302) is provided 
behind a document (100, 208, 308) to be scanned on 
an optical image scanner, copier, facsimile machine or 
similar device. Preferably, the reflective surface (120, 
202, 302) has a reflectance less than 90% with a pre- 
ferred reflectance range of 60% to 75%. this reflective 
surface (120, 202, 302) is substantially integral with the 
scanner, copier or facsimile lid (200, 300) surface and 
substantially reduces image bleed-through while result- 
ing in an acceptable level of color shift and an accepta- 
ble loss of dynamic range relative to a white surface. In 
a second embodiment, the reflective surface (1 20, 202, 
302) is interchangeable by the end user in order to op- 
timize the reflectance of the reflective surface (1 20, 202, 
302) for any given document (100, 208, 308) to be 
scanned, copied, or faxed. 
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